1; Ar = 3,5-di-tert-butylphenyl, R = H 9; Ar = 4-methoxycarbonylphenyl, R = H 12; Ar = pentafluorophenyl, R = H 13; Ar = phenyl, R = Br 2; n = 2 3; n = 3 4; n = 4 5; n = 5 6; n = 6 7; n = 7 8; n = 8 10; n = 2 11; n = 3 14; n = 2 15; n = 2 Polynuclear porphyrins have been attracting considerable attention as biomimetic models of photosynthetic systems as well as photonic materials and functional molecular devices. [1] [2] [3] [4] [5] [6] [7] In a previous communication we reported the oxidative coupling reaction of [5, 15-bis(3,5-di-tert-butylphenyl)-porphyrinato]zinc(ii) 1 with silver(i) salts to give the porphyrin dimer 2, the porphyrin trimer 3 and the porphyrin tetramer 4. 8 The possible mechanism proposed is an initial one-electron oxidation of zinc porphyrin with Ag I followed by nucleophilic attack of a neutral zinc porphyrin. This mechanism suggests that electrochemical oxidation also may lead to the formation of the meso,meso-coupled porphyrin arrays. Here we report an electrochemical preparation of the porphyrin arrays, by which the usage of expensive silver salts is not required, the oxidizing potentials can be best tuned to the porphyrin used, and the long porphyrin arrays can be prepared in a one-step procedure through prolonged electrolysis.
Porphyrin 1 (n = 1) (219 mg, 0.293 mmol) was electrolyzed in dry benzonitrile (210 ml) in a single cell with NBu 4 ClO 4 (0.1 m) as the electrolyte, a platinum net (1.8 3 2.4 cm) as the counter electrode, and a platinum net (3 3 4 cm) as the working electrode; the electricity used was 0.732 mF. The porphyrin products were purified by being passed through an alumina and then a silica gel chromatography column, and isolated by preparative scale HPLC using a gel permeation column (GPC-HPLC). The structures were identified through comparison with the authentic samples: 8 1 (44.0%), 2 (n = 2) (20.7%), 3 (n = 3) (2.9%) and 4 (n = 4) (0.9%). When porphyrin 1 (211 mg, 0.282 mmol) was electrolyzed under similar conditions using electricity of 1.65 mF, the higher homologous pentamer 5 (n = 5), hexamer 6 (n = 6), heptamer 7 (n = 7) and octamer 8 (n = 8) could be isolated at yields of 0.5, 0.4, 0.2 and 0.05%, respectively, together with 1 (6.7%), 2 (10.2%), 3 (3.2%) and 4 (1.6%) by GPC-HPLC. The new product was characterized by 1 H NMR spectroscopy (500 or 600 MHz) and FAB mass spectrometry or MALDI-TOF mass spectrometry. † Treatment of [5,15-bis(4-methoxycarbonylphenyl)porphyrinato]zinc(ii) 9 at higher oxidation potential (+0.68 V vs. Ag/ AgNO 3 ) than 1 (+0.54 V vs. Ag/AgNO 3 ) with AgClO 4 under the conditions reported previously 8 did not afford the corresponding meso,meso-linked porphyrin arrays, although an unidentified complex mixture together with ca. 60% of the recovered starting material were obtained. However, when 9 (51 mg, 79 mmol) was electrolyzed using electricity of 134 mF, it afforded the meso,meso-linked porphyrin dimer 10 (34.3%), porphyrin trimer 11 (6.9%) and the starting porphyrin 9 (47.4%). Similarly, [5,15-bis(pentafluorophenyl)porphyrinato]zinc(ii) 12 (+0.77 V vs. Ag/AgNO 3 ) and (10-bromo-5,15-diphenylporphyrinato)zinc(ii) 13 (+0.56 V vs. Ag/ AgNO 3 ), which did not give the corresponding meso,meso-linked porphyrin arrays by the silver salt method, afforded the corresponding dimers 14 and 15 under similar conditions by electrolysis in isolated yields of 11.6 and 47.5%, respectively. Thus the electrochemical method has a wider scope for the substrates than the silver salt method.
These meso,meso-linked porphyrin arrays so far isolated were quite soluble in CHCl 3 . Of particular note is the fact that even the arrays of porphyrin 9, 12 and 13, which have little sterical hindrance to prevent p-p stacking of the porphyrin planes, also had high solubility. This is probably because the porphyrin planes connect nearly perpendicular to each other due to their sterical requirement, and hence their intermolecular p-p stacking was largely prevented.
These results indicate that the present electrochemical method is a convenient way of preparing meso,meso-linked porphyrin arrays which should be good candidates for long 'molecular wires' 9,10 having a linear rigid structure and high solubility.
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